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The emerging field of visualization in computer science combines calculations with computer graphics to bring a new dimension of understanding to architectural designers. Such visualization techniques provide the ability to predict many aspects of a future built environment, such as the scale, degree of spatial definition, relationship to the surrounding context, and illumination. Perhaps the most important and difficult aspect to understand is the last onethe illumination. To qualitatively assess a design, the designer needs to see all the subtle lighting effects such as soft shadowing, indirect illumination, and color bleeding. These effects are generally only available through costly global illumination algorithms.
Although global illumination techniques (Cohen & Wallace, 1993; Kajiya, 1986;  Kajiya, 1990) can produce highly realistic simulations of virtual environments, these algorithms are difficult to use for architectural design (Rohlf, & Brooks, Airey, 1990;  Dorsey, Sillion, & Greenberg, 1991; Dorsey, Arvo, & Greenberg, 1995) . Currently, a designer begins with a geometric model, positions the lights, assigns their colors and intensity distributions, and finally computes a solution. This iterative process is repeated until the designer finds an appropriate solution; often it requires many iterations to arrive at the final design. This method is typically time-consuming and tedious. Further, in environments that are illuminated by daylight (CIE Standardization Committee, 1973; Illumination Engineering Society, 1979; Nishita & Nakama, 1986) (Nishita & Nakamae, 1986; Ward, 1992) . For an environment of even moderate complexity, such an animation would be completely impractical to compute, as it would involve computing a very large number of global solutions.
In this paper we define an abstract rendering space as a reorganization of Adelson and Bergen's total optical space (Adelson & Bergen, 1991 (Busbridge, 1960; Dorsey et al., 1995; Kajiya, 1986 (Perona, 1991) . We would, however, prefer to design the basis set analytically so as to span a particular set of possible illumination functions. ings that are simple combinations of these two images, ranging from the extremes of no contribution from either image ( 
Again, this equation is not in steerable form but can be placed in that form by considering a set of six noncoplanar direction vectors, {s\, s 2, s3, s4, s5, s6):
In general, a directional cosine raised to the Mth power will require at most (M + \)(M + 2)/2 samples for steerable interpolation.2 We may also [as in Eq. (8) (Simoncelli, 1993 (Kajiya, 1986 (Nimeroff Simoncelli, & Dorsey, 1994 
